
UNCLASSIFIED

AD NUMBER

AD827909

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 28 FEB
1968. Other requests shall be referred to
Air Force Materials Lab., Wright-Patterson
AFB, OH 45433.

AUTHORITY

AFML ltr, 12 Jan 1972

THIS PAGE IS UNCLASSIFIED



... !a o.,avn 13 rul tt

;:Z~oiulynvlth rior A;;.3v31 o

j to,~..not im ct -nV'

t-#. Oreyn of tto Alt force Materials or 11241d fI-ron Wnt Ase ontt. In, C-1,
Itr ~ta? a~ln~r Conn.. oo Cog. at tssorao s btte- -!0 C I-" F) "n t"o boll-

fee. .ost. e 1dI4 point. -14 C (6.8 F). UdbfbNtv "4A 'on
In Dnn-v M., 24, tt, . tee fa a esag.t 1) ilsaet tool., revealed that IL-6Al-4 ally -s not
$oe .w t ftto -aien-q alt9.1 asra~t* Cf car?- I~aot ssonltia, to f;44, t te "an WO aoaltf'.
IC to 4" n In't iae*.an.2n Indild- at 42.5 f t-lb In C IF at -1 4 C.

I ~A Itter.r 'r v an. n glno" trson has.
ant Ato o01t Arne, 1". seeTh. aoffet of a dotoolond eat ri,. afer.

"' 1.,3* t.1.C~ *On is et t.d to be sarr SOlfOIC 6cidsoolue olbna~ta ttao..'t an 770
owl"' wth ~t=-lne" ri 01 ani0 ad00sew-OtonatO CharaCt rlttic, of C.4 slinuAl

*tsL7 na-ttne real.* Is ln-S than 0.2 fat SfOO hao. tbo Studied by PlCttAal Arsoo.w~a7 beer0"IMS
it 3. V4.061 0 UU'uaft ratn At veoi~ties greater *antar than 15 strut@a in joicnlled "ater at 60 C

1 t O~a ~X t/.o C ,.atlont at. available for 901 140 F) produced an Iridescent film on na. Alinum
"IINI i9n~. paeotcoo of imosul~al Isimooo, ino "n a subsata~t lost 1n adfa**1W bondbtitti. A
,Actltl "at& Aad ablating suaeso at "[*acities Iny ated to. layer :000~0~)1l( A thIaCA a4to 140.= C /oc Rael".nolon 0.- soo.mly is (cr on th. suffsacoCf those .000l.aws. mlti-

* reducedl 46 I.P. tUlunat of t In eten ablative -alent 4oweoonds added Ceto a * .tar -an fotandC,
o 4totfal On c-a mwos CC o lotInriawd. Ifete-cono prwff.rntlally abner, Into the. aI.Inom 0.1d. .nd

vik 6 h . ta .Cn .ff ctIVOn In MOtto alh-Anet~n blck the tannce of water, t0.Oey Onont'nq
04s* d a9 I nltes of a dn" thoand fw~ "ra hyorstico of V.0 Celd.. 'U4 alto the "to-0.0
second. tied .*tor (at P.4 bole- 5.) C~nialt C4C,,a'1,

I ~such as t
4

,a Ia9504. "CC7 Mj7Cc,27. XaCa4.~. Fr,12,
I f~~ibe A0 ffect an ceoroion mitsne of tenon and FOC13 n41 - e-4.d0 to u"~ oocA bonding .er-

fibe q s ala of alunlro.. comer, and nicket faces. Alkali"9 ccoods sueh as 0a4M) 115 * 3
ha en tnyportad by Avto.O

7
) T?7. boron tither bad and Y.2CD -rv o t notweOod because lay, attack

4 -. @ffcct,. of ""tlay 0-daanc.d, La. corroion and disclor the al-etna.
-4 ates of tis naalt t o h-d. ioltions or

inftOidation. It adltbna , te alcJloo.-mom 'o.2,n,~ ,ng.
tltottes ,o. . . t "sar eCrioslon rato
ft buffervlseletlons at ad 89 S 5 sItly 0.- Research on in acaleratsd ttnoos-oosoon.
Ceated rte~ At Pi A aaad 10 (AS CW4ral with those. test for alan.lo. alleasni CIn tlae-Q at KatSe,.k)
wnmtbe boron). 27. prn noca of baron to nicel A cantlnua. lonrsldn In I percent ILACI.2 Paernt
acealeratad Vthecorrostto~nI almia. eft sola- XC2C? SoLautIt at PeH 4 a-a 60 C nas fonad to be
tiaai*. lffettwIon toonatalle tie ttraar. of 24. 2-210.

and 7072 alloys that exhibit bordlelinen and sueeIm~m
7W Affect 0f 1nrd5to70. On .onarrosiot of rtttltaace to cracking in tha* nhort-transe

tamRIrMA. Iaarneaa a stainless steel, and titanium, In ielonffttaio.Iol-Ie.l et
)04 " i tOnolq adcld nater has bean stuadied At the Ace thnese separation, to I .va of less C.Mantd
donawev Coaoorsion . I1 Corrmelon tat. nrv tce- Itrk 30 days in Alterna te Lawriton tn 3.5 panatnil

I aatod adt 1.;5 C (41.9 F) frr periods rnqla free 44a1 solution. C-rb9o 'Vatl~an. 94.- the test car-
15 to 60 day;. Amn~. flaaorooolfooata (Ibta3) rton betvano l.7e 0. tast nethods. 4aoal.

1 appared to be -at or5 09 thetratbt Inonsti- obosano 1.1/0-tncb di-ntar) did not IlnayS givea
'..te. th~e, raming laalIt~or ner paoohomnaa an aqqeottlo last In the salt-dichomwia thsta
Peotafla(ride. phowOorna, teilaeord.. and VOU.Sita soecifically altO, to. teweorsatC the 2221 anal 70M

fla'heeol. l lony-.te. effects af toe In- Alleys ench nabltta borottlio. resistanace to
blbten Out corrosion P*Cfornrat an 01 .1 Uliffects creating,
ons provollant ptrdorea t o t studied.

a ksReaaro on the ofoliatio, and steo-
tweet date for atamtto.N and tltWela alleY. corrosiont tVetraurltiI" of 'atot Sh hat-

a". Whor~ cterod by afeflonall Otaoqas at oart tetatble . mam alySaeh.~o aaloof a study oan thw "nlb.roq bebantor of rt"AQ. byAIa.8 teenseonalaedaoato
0otertala iao Ilqid pacpallats.0 ) Stsul.ld t U And teabustzlateoloeri tosts and In Acidifleda

~ Deeto. Mealata-fta-aton :enter- BettetfeoMeteenal Instmtae Coitxr4tAtm Oo 43201



L2

onLy) mPa in 3.5 vortnt taci b alt rt, -51w.
1 

)atnreaa CorryfTs nly). 2u~tj~~ibll|ty *0 / a no n ., to otrynni. of TY|r1:l JIt s
flotilon in 7= sori* All-ra in 0to. 1 tIamsT been 1sud t, ta -;.f., metals *nsatjI Cn

2d sar*is all Ov1 s in Uo. '3 An T4 tmears it- t..(12) Dataa re In.ltrmrnl. ft- rrrlin., n
t d as nat to it A s decfreased. with iUe .. ri.tv of *w'e-ront a i7i1 l-Jto rrc a.-

Sos~ntitl ~ A ""nna a t -'W7 to 0.'V &'C". voa. A 'I",aas fr;-hb -to,. -,I-- -atar.
4 ~~~AIlMS 1CA:l.2- 1. 4n 70T1tl751 sed %he go$-$. Orin14. 1 Ida otrmali m

m~sele ral st*na to s * tr~as-c er., t~~ t oslm.rak . nno. 1t ¢=oit; 2t eltrrni~s era.l-q qols ic
tJSt lnirq .t rot-an.s. tal...imtoas mnio.acyotiOcirq ataso1-
great as tos. .sUitald t 7M7-1651 Mt bhnn cu .sd.
cny IV to 90 yarlnt Of IN, str,4otn Of 71 6-T).
At lays 20:0-T651. 70014:7.5'. AMd 1"4705) bananos- y ''r*
nearly 1'. 0~ Strength As 7075-1651. but r. Stated
at$155-tOr".slon .ra tlnq In to. short-tZonavrso
direCtion at stolss levels about four tates great*.

thoe tba saL-d by 7075-T651. The 4 fet of PI)61172 on 1? rf"TtIl. of

DMI&, Arcrat hs stdle thet; -lI atom) Uas been stuodied by the Eoal Applied
06aqlaa Alrcoaft has tadlad tha t 0d lom s laoa Lbrtoa11 13) )oaIts IndIcttd that

seeslanmIs to cots. itm.a-Coy o cracking in MY-130 COsall ba Picklad ty the sanrsld Xany ,ft.0
systemtic smatr lAternlt Imrsion tests of plCkil

I q praytcdro witbt Imsalrvant of nota-
slmieSeal stlos 2014-T6. X2021-6E31. 2C24-81, tMS~oA 0s Proortt-. sitlficant alttCk of to.
2219487. 2702-t6f 1039-Ta, An 7106-T16.() Un- savum. ; , o r mnass sot fermsnatLi. A *dra.tOc
maload s1.t ""' P.*.) ':-I*~o .0al.lq ld Pit..e C.I.ansr 4:5 and no liviatzr aaalrMdthe

direction). Un~notcOal d ntchd ~<b of 1Ww hydrogen-

atllays6"& other cond'Ii a&leo sosninnd testsat 5 percant of yield str nqth aset tose listed 5.iite...i+i

Lakha rA orts Only swrf:l.ll staininq of
As maldods 2014416, =021411-31. =04.Tal basted tublnq joint* aftar 90 do"r' Mdoor0 AS-
Posbald srtiflclal 8e"a 2014-16, 7106-6 a at Yndaoer, Air Force Sa.)14) Iyypa
Patald sotlOn treatment plus artIficial 321-1/8 K &PJ TVO* 304 L stainless stool tubigq sar

agS +'20146-. 2021-T8V3, 2219-T87. irln*tioa brazed with Aorouisp fittings (Type 104 L)
7039-464. 7106-4A. aid ASM 5 260 (82An-ILAxi). Zomcbma manso earonod

facing the a t.. bc 30 yards frm .-w, "ater
7 ; Alco4 has ilssy5 thn first -ati rort on awl9 th. calendar Period Oct:bor 76, 1966. to

Cak-ltiatlon p m in tb air$$ corrsn Februaary 16. 107.
of Almainu alloys.(10) Studias SAr m& d ito
t ornlqfort sPycmns of 2217 21 5r 77 alloys AS- The Possible r"s of cOrnsicn-armOced

4 ~~Posad to )i-A1CI 3-HCdI1 altlon At 0 
1 

. 1ha Only hydr-ogen in th- interirar faliur, of -oso _l
aignifliant mic¢Ostm¢curl f*st s chat itnfluence ti:ed Typ.. JOA %.sinless atari I l adi gI in
coack initisuton appeared to bm grain shape. stnmc- bolisq-wetr-reactr soirnca has bean, studied by
lba-al dlactlonality. And mrrciTT llitation hlid% Generaa llctrlc.Otl

) 
Stewlse , t.d tonl.

no., . .1lsotatlon Of the cornoslOn-s oacatiblo Spacimens mare co odlally 1ur0. 1in 4 paront
groIs-boooary pat s wit "pct to th. stIz aSlg *24 containing Aa,2. Cracklng faIlourl o"ocrr.J
direction., XO or"IAtcns colId be obtalind ith at high tonsil. loads and mr, ac lania by samn
constituent part¢l' , t o nes Ad pclplUt*. within plastic wfornaiion vnigh pn&iy caused Sig-
g900l,, boundary proltola portlls dislocatiaa. nificant lattibe transfrmaltiona fri A face- to
s nofat. IrregilaitlM A soul s pits or scratchS body-centored cubic alsct r. on preferr d crystal-
(except Un they cOinctldd lit a grals bosdsay). logepnic planas. Cr cks .. ". to trsn lanlar

and tLnterssmJlar and war, not Ilke tose for In-
The role of dislocatior.s In th. Atcres- san-¢4. failures. Pailur was mot redid ao toLa

cOrnstion coIa ing of slmit e alloys is ba*ly load we Inc ead by 10.0 pi increments every
-t dld at Iotoaed"Jy.ll) 1ijimnts boon bon 24 hours aftur an lill loaing of about 2.000
.'JXto s wi 7h 05 loy to relate dislocation pSI. :.1S ;!f::- -3 rolatad to nlAtln n atocs
iabIlity al.t to. ch C tty of V. 73 te.Der to in the mta sigrating to disloCation %is Ad
plastically dfo, at tle rnot of a WtCh, wra. s blocking a dislocation "plo t tht o.mllt othaar is
the T6 tnwa dats not raadily dofOom. Tasts at prortdo a raod t.ansoort path for . :. t
-,,atIi sds of 35 to 180 Pounds h- bern co..- grodel loading, naw dislocatiora mara be o d to

duclad !~A an Inste..mci n altom V-tci. Q0ao be ca-salad in interior regions no..., sce hydogen
m spemme. takaen fimm the .a-tmc Ar~ nd had already Peneated bacaso of pavmous d1.10-

+ 0'longitudinal orlentatiow of to. original foryiags. caillon. tos proxdlrq now, path for hrdS~gwn
' r Values calculated fm them $lov. of a log-iog trmaspont.

WF 1lot of toe enyliad load nr-ss roll..tlaon t1. eo-
MTl V0 Tla Aid that dlslocation mbillty inc.ssd aito in- CEE$TC3 CF Aia200rt, OL'_.YS

cnaasin load. was laer in. the T6 than in tV. T73
-- ltom , and ma higher In te longitudinal diac- The Affact of titanium on the corrosion r"-

T tIon than In tb. short-tran ote dirltion* par- sIatsoaf .oasl. has b- repored by Outlan,
I tIcuaxlay at the iomar io4ds. sClmtlasl. 16) Tests "re conctod in 3 parcnt

I2~~Tm. Is" soilian. The ponsnc of 20.02- pan-aait
tic rx IfL ti )ftWA7



d~stice t~an~. i~otote th coroson ti I th .*e t~tan. " ~Oor stiqa,%'oi gas "obltne
tance Zfftv co-nt... enn. yafe *vi-es:s1 S~. 39) ti-sy alley "et iIt I
'or of 1.t 10. Satoratlcmo f o1.ctrooiytic sq-1- 1yen 2. lq~ltion tooverato: of puts, tlt-Anl

- ,l t Ito InCrIated it* Corrosion o"ninta,c -e found to be 1417 C (223 F). Significant cnorqe
byafactor o f It, to 2D. pr~outobly tecaus of thte I. tqolton teacrosot, doe to Olilyn ate,*

7,500.1o 01It.. Sazod below.

MRA;TC*C CF AI'2P2.IA h AII2YS Clff~rtt . ftc.Iql
Alloy Comostto. tion V.to- for C. P.

Male l sotentia hion bo.t orsored by . . .-

thte Marine LvnorI mtIng LbOcratory for nitkol-lbat
soalc s ovotl prt. wats. ltlpcl. 1.0 carbott -0

b 1,ary, alloys,. sr4 sera treoll C~OW0ndt 6 coper -t 3
In moitt tIi and M2s0 4 at w 11 .) 7)P1.2nuo 5 Iron 0
was us. 55n "O the etforco electrode. Potentials 34 aolybdovai
fot our. chcIt. and .lloyt cmotnitq gor" thean 6 nickel .63
15 It% Citric eshibited 6 backed pcosite caNrqe 0.1 saulfur +U
with it** In the N-2034. bot only a slighft poitlr, 0.5 stlcost +79
change In Xdod. The behanfor In 102 W3 ws cortol- 2 silicon +
atod with th. fot..ion of protective C2 cod*. As tantaic. "a
On th .P te~lnt, "II1I thtat In MaCI was related to 30 Uettota -96
the ra pid attack on chrvaic.-contsainq Alloys In WD aleet -54
thils a.lft.. 13 cpe 1

"2 anqese -117
oucory .WMrs on thte hot corrosion of 003 stfur 457

nick.i-baso alloys has been Issued by Alliso" 12 tin -115
ivision of Genoal Motcrs.) I) Each test consisted 22 tin -107

o f 503 cyIts at 1730. lao, 19M ot F. A 31 .itconon -21
cyci1. conssted o f a O. 5-i.t tproy o0f P i 'tt
sod I- ot* solution boesn 1.5-inct hooting Althoughi alonio 1n tItaniu. had so 0Itgift-
p.12085.v A regretsiont Iqition was derived hftch cant affect, tho. Injection of .i..inua Powder Into
tel a too SeUL loss6 t ay chowscxy. 04ooiom the. st"= lowered thte ignition. twestrat. by Mst
and altfirstar benficial to corrosion thentitc toio C, thus torin, to ef ls that fire in
-htr~rs to.e :od'.Wlyldonso, wee. d4tobental. titonlon comnssoz blade, at, uoa 6d by oobmlnq
the rto of doctAs rnq corrosion resitanc, Of against debris frost alvolnu blades inot astier
alloys stodIod -a P161. 163. 15-72903. All..1 713C stages of the coplete"
*2Cr Y . Alloy 713 - =

2
t, Inco 717. Alloy 713C,

Nat-442i (l0.6Ct)o * 1-100, cs30-235t ard Aaat.4235. Sos.2v-'nC.O

One yoars' results of a stood of thte hot The ptoco~dloq of the 1-doy %msinor at
cotrSOt of nICk*l-t4G@ and cobalt-base toootilloys $tteiletS Colutbos Labotatatiet on March 6. 1%47.
hane boon o.aa11 by Central 1l.ctuic.( 19) Al- dealing with. acceleratad crack propagation in*I
lOys were 41OSpoW 50 to 10 boors at ltW to 2050 tttanic. bas boen Issued by the Difense, Mal$ In-
P to the exhaust gase$ ftc. diesel fuel (INS) .lch fostion Cente,(22) iocluaded at, 15 inooosl
set Injected withs 5 ppa see salt. Molfldation Papers an discussions by participants on te soress-
505 severe at ItC to 1720 F, hot sat tot a probls. corrosion cracking of titanius alloys by s..Owwas
at to"ratotS abo" 1720 to 180 1, Ptesusably baloqenstedl bydrocarbon, and Othet 12lstbOns.
bloons " 403 yapOrlles at thesc a prtas At
IWO0 to 1720 F. thes cosetcila cobalt-bate alloys The cveP.alon behavior of 7i-bAl-OV In cos-
ott tt corroson resetotnt than th ceorcial tarclal froon It swith end sIthv~at 0.3 pp" chloE In

oih1-os Ta4ioys. -he host alloys wert. 1.0 .08 gas has been studied by Aarospace Corporatin (23)
duastlloy 1. The moot corroslcn-astant cobalt- aealqt~i nalyst$ and aechanlcal-9 poty

":. rp,. at 1900 to 2050 p ms, ME1032-9 and -10. eoasornsents tonvoled no cracking after 72 bours'
eoposuar of seldwd an onolded te-sils -seoctaten

At Geaneral Electric, a atchanias study Of the stressed to 00 perceof. of the 0.2 Wecent offset
"ot -r--i~ V4ner.l, In hot gasses containing yield stonqth
foCI and 02 ltd to the concl Sion thot hot corra-
slon sa the rewit of I Wilasd osldattio cante The sttess-csormeslo crackiln behaior of
by the toastol of chocvaet frost toe alloy ;ptrix by sawe 30 "wetal tItanic. alloys hbt 00*
tU* fooreation oi chrooas-rich soulfides.t00 At torsolned by the Naval Ittsearch Laboratory to pt.-
thes, sulf ides becove oidized. the sualfur psetrotd vtde guidelift loforuatbon end detensbo.e the '-wn
saw doaply InoU the alloy, creating susceptibility lnI pr' Iet that affect Itoetb-csfOtQIcw
to faster ooIdition in their.&.*e. Alc.Itsn, cari- cXWAIn.(2. Tosts, st. conducoad In 3.5 paeset
us. WWndI too acdiIons, to olckoI-besw d1lom foQi sollon slth precrsthed cantilever bowe
redated comrsiIo inem Instances. sinaroas carlum. specimens. laid spoclueons wao Included In the pro-
lantharsa. an tzl.st bnfcilI ohl- . The remilts indicated that thor, "en -
base alloys.dT~mwr enfca ncbl Coarolatlon betwen sA-daLcal properties and so.-

ceytchilty to stoo-co orobn tcngt.

Practa tsagtoss and the stow-ATbalots
Generalcratking; of seldod I-Inch thick tltanivaaslery

spesiteens has 0110 been studied by the 1a4el Ma-
The Engloish he" studied ts. Ignition and search Laoertory.(25) fhe stootS-cor o tents

burning of tItanic. a110ys in conection with fixe "o pe-f oed In 3.5 percent NM solution vsbis



b80. ~C~ o w poU 540,*0. A.cys .o , 000 "Al2 d t ,0 the 7.O t:41 a,4II
5008198 Ir-I o 71-6A1-4,, :16-451- . i1-6AI-6i- 1Ot 1:tIOC *111,.t:0'.o~t~ tso

71.5 TIo~~3. -7Al-!Oo. .08 T1-61j-;Q- 0.s.80th On *t .,tOC ro 0.1.9 of

0 &*i* .fOdid noC .ooo-or to 1a, ,008 OV4At8Io 1'SwtY1$ at ~
tIlonbt f40 . Ct00 £0000409 OC 4 4 a. 50St.CS-crlive- 0iO!10 .480V. 5JttC8

VlWooot of W-nrt 0 I)A.1COl. I11o s

St'j4Ia on tt. af fect of "norn9. ad mI~rc- .-. r ,tO'9S0000000it* Ct.. At.a80t
strvctw. on UN- ,t.,orn C., ck;01qofOt',- It --t

3
A- .. ;""edos.. tn4.0, t ott f t...

liv abbo or C IMIl. at Cooqlas.ot Iff r- crckn 00 1 increased0. 71. 0,00,100t. Of 8I.,
-,t Uts of fdovr ' AM 00 ""~ )t o.i ...* 1"- t and "yr9. co0, AnC t.1 . o01. f I-r-o
ducod 1n 411005A -10 30 at c~ lbC IW . m t21O 00, o , bate UCtl~ r vIS10,01 I--, f; rwCO ti f
followd be an to qu10 h oo5oi* o1.oA t ts th, 11310 1000d000- t... rCao f %ttA'01ow
-%Chad8 srig...n$ ino -. s t 3 Pr.cont Oal %.l1- .10.100 .lonis to crack1ng I- i0t sae. a no r

4 110., 000.0104 that e.o 160 F solution 0,00.nt Widtiom of ltss than 0." f o-,t of t. Itat.i~oj
"s sos00tib * to ttelsi-Corrsosin Cracking,$% fcmsrs. nicl1:, and o - 1-0,c0.
t0040 In, .q. tontentotlons. but tht too. NO tIC. cr8cking ivnoICjotty of T7I7Ai-2C0-1a. -oil.

20 00 Ftria0.00s were mct. 1.00 add110,10. Cf 0.0 7)PofC000 C1,081.. Rod# this
a- alloy "Isl~tot to or004100. A Inl" of

Tb. wrpolfo Oof 5t5000010Cracks 0..-0 percen0t 000900 In unalloyed Ittl. mudcod

in tltanlo. alloys ha .40 .*8. 8 de byo 2.lqNA27) C 'ICA 10M I n Stfieter.
Prattacod spyl. were *ooo.ed It 1. 5 p rt
114C0.7 il.'tlon. %.a1on. o f *lactrn fract. flhe Affect of 0o19-ltl..d. iuc0050010 &It-
0OaTOS Of Cracks 0n8 electron 01000900005 of 0,04 flow cor-8101005 C, the hot-lai Cratab0O~3 of i.0.

aloy on18acleoay. fatlo. I t. 100 lphaO Cunetst$ we400 Conducted for a 0,40. of Wto .oor
phaao 004cl oot r'.otore in the beta Phtase. Cc- o","t under 34.m 2. 0.yO0C 010f.' COnitttC.

plan: r pla0.t~l000..0 on o.- wn found'. Tit:1. at a rpo ..s Wio *0,n l - 0t W atitd. And
OAI-4V and Il0l- u-I t not In 1l vi~..o-I4 tesprwt00 of 672008 7002 F. lno.a0
atICty0 CortaI ataOo.4l tit I" ly with astaCotiblity 11IAI-Illo-ii 008 *111.Mo0ald Ti-0.1-O alloys

o f these 1llos to cacxlrsg under these exosoo. oe 014 usdin Self-,tr-esf OSnCwofl. 1 . rvlts
oseLt lon:. daoo.IooOd t.%at t~osi siwolatd sonvoooo.ic-fligriC

clnditlons dId not .11410.14v ht-salt 0050010.
The. behavioro-oskI914.00 of KOwtnoor. the Cr000109 w85 nt As S,rea" as 100 Static

0I81411-10 Alloy In Nse d *0 .thtoo is b"IN labora0ytosI C _t %_ oi000tur.. fO~su.*Ay

studied At t. Chip Stat. U,,Itvrslty.k72) Sire boooo 0..O royoval o -sw of th s.t coa1ting
Clock grow th In 000000800.8 tostle-typr SveC.woo by the hoigho "ooCIty sit.
OCC,rred Wear a range of -460 to 2040 an (SHE) Ito
501600. t . suggesting0that hycxoqn m.ooioon Is A suwar yo r has00 been400 Isswid by Nort-=n
not a ortssaoy, faCtor in crack Proo.gaton. Cur- cc the hoI-salt s re-o,,. osolC Cracking of ; I--Ai-

Urent ders It'I a of 1.5 W/Cai -"n esti~ated dtoolnq 44, Ti-BAI.-WO-14 TlI30IV iCo-3,41,. 7iSlb
the at i- propagtilon of S rapidly ads Cr "10 It 1-671 .oy.331 At Ato F. 0017 SIi..onosl-d

In m"thanol-.o.04o-salt loloticeo Ol-SAI-W1o-Id alloy ticlbited 00800109. 1hoo'stold

vs lwt for crack1ng noon fand to to bet.een 0.35
1 t. Influenoce Of .looStructuro ono t00 stress. ard 0.!Q of 104 yield strength a1 -Wo F aid between

corrosion, fractuore I-0 0 ttoo alloy, Is be1ng 0.25 and 0.d05 of the yield stz.Nth at 6Wo F. At

Stutal at be. iq.(tA) Inostloblalned with on- sItoos ls Just aboon hrascold crack 000
cracked nolofoad sCOoots.s In 3.5 percent NaCI sot0- osolot-o 11,00s 00r0 .000 1000 with tlrrwal
tl an Indicated strit-orono-Crack IN sus0.001- cycloo than0 0.orLo conooi s twoos5000 at taap0-
bility, In the0 alpon&% p00in 1I-8AI-ioo-lV. ti-l_ - Strudies1. on tloe kinetics of 0,14 forosabtc and
40, "o it-.=6I-3.o-Li. tn - -oos. %n TI-S~t- .Oositjcn of TI12 on N0Cl-oootRd tltakl. At-
2.53... and 1. the 11 ota, *in 11-120.IICr-3A1. Iind ate the00, 0 ,0 0ss001110 of illlating UA0

St"-S-COoosIon-CrO00Inq "A"Otobllty Couold mot mt-s-ot cracking of titanow Alloys, .000. 'to F
be coronlated with aoy owe or , cLooio of a100,. 1-0 1040.1 cycling in such0 a 000000 02000 tha 01*0
St1ftietal foatmet. Smeavlty to 00000109 (at at t"Apiaoatuxt Is less to-it Coat reoosrcbd to fore,
I"', InVu t hree 1xekn, 0,064s of TL-SAI.130-IA TICS2 and that t,00 %law, t00. tsnoratut 10
alloy) , p4.0,8 to b4 0.100*4 to0 01igh motybdern greater0 Ohe that required to diotowpose 11C12.

U and 00,4010. Content and low alowinua 008 047900
cont10nt. Thss 0209 bal I. cxl 000109 - .0000 .a
I.,o. t. b. sutSCooc oOtnold.

(1) Myer. F. H.. ,0o.o Confernce 2~ws
Boe1ng Mas also used .odqa-!Oore loading of ~ Procol.s of th. Air for. SatoziaI,

Cent*o-Craoad sheet SpeClems to d.0.4.10. ve012000 tobooaoooy Folt~t Aeooloooa&.' L4,.ot
stes-Coroslon C0ack1ng dipgrids on an applied AI'0.L-R-67-329. Itchnlcal Conference on
crack. tli strosss.int~ntty, factor ore o 11t-Sect~on .70000010 o1 Military and An.O"OC folp-

s tzas.t(30) 11th Weoaig 0 ra109 1000exenIon write Conwer. Colo.. May 23-25. 1907.
00oaoS doozesr10 Sno-it.OOty factor at 01h0
crack tip. -it11Vi t roe t-seOtloat stmis,.s 1,00.8so. (2) TheolstAn. E. .. *~.O-h-0 Survey

"50. .0~ the sa t -0 tonac0k growth Is of Aa I Wrap Erooslon IOvoot 10. RS-TP-67-
Arrested In thIs speciaaer, 014 dt4.0.04.0 pan stress 12 (l900-Sootwr. 1964). Ptedstato Aroal.
lostensity Is 10810.1.8. The sto... Ionensty at Ala. (Xcosnkoor 11767) MIC No. 70919.

ooawst for a1OIIoI ltar a9read -.45 .I7 Y,



(30) Pott. N. C.. &W Woff. E. G.. "Croin (16) JUarso. A. F.. Narwovlk. 1. A.. and
of loros-.tal Cmo.1t..s. A.. Coroestion. K.1.ots. G. G., *Ioflonca of Itta.,1 on
Laoll. Mss.. ppr Presented at the 12th theo corrosion Asistance of Moqoolsd.
National SamI SYaoV-iW hold at Afth.10. Protectia.n of Mals, . (2). 203-204 (March-
Cal If.. October 10-1 2. 1107. OM16 No. 70564. April 1967) 0816 No. 700V.

(4) H-06. 1. D.. *Studleo of Corrosono In),lbitors (17) Darting. M. won A.. alohteoo of Nthl'Rea
for Nitrogen, I.trosto~. Reort [A-0lOR3210- Supetalloyo in Volt"n Salt.'. &"oat 244

* ~10)-a. dorosrc. Corporation. fI WrAo oet Ship Research, and Dolont Ceter,
Calif.. Cotract F04695-67-C-'01!m (Sopt.66., AnaveoliS. Nd. (Sooto66or 1to') 11516 No.
1967) 311C go. 71192. 70302.

(5) orlLalnary Inforwatlon "erotted by M~a) oll (18) kyan. 9. H.. Lildtiq, J. A.. -n Hailton,
Do"eqla Corpration. N-Port Bout'. Calif.. F. I.. *bnnsscigation of Hot Corrosion Of
unedr NASA Contract WO ?-AN0. olkel-Ba"o Suoralloys Used in Gas %rhlisO

Naqlres, final Report AEN1-TN4-76.
(6) Ukqaa., R. F., Bodnar. V. N.. &od Bodnar. M. Ohiton Divislon. General Motors. Indanolis,

4 J., miffects of Intlolsd Water Imersion of End., Cotract AF 33(615)-5211 (Auqeot 1%67)
Prepared Oblusnu Surfaces on AdsOoive Blonds. mIC go. 71=.
bility?. Report 3495 (AD 6523M), Picatirny
Arsenal, Sor, N. J. (Nay 1967) VAIC No. 7M351. (19) barqoeo'. P. A.. Beltran. A. N.. mnd Stm..

C. I._ -Dvopmeont Of lHot.Corrollon 4-.
(7) Preliminary lnforoation reporteod by K&Csor 'st0ant Alloys fotri Geot. o Tortims Ste-.

Alsilrn and Chsi~cal Corporation. Spokane, vlce', Final Report 2437s General Electric
%$ft., .0do. ROSA '-tract NAS 3-3025. 

6
CM41* Schnna-.tdy. N. '.. Cotract SOLO

(8) if~a N. ., Sr~as. 0 0..and a~afao.(61=23-bw6l (October 1, 1947) WUIC No.
(8) itk. 3 V..Sprle.1'.0., nd sufam,71304.

1. G., *Etollatlro and Stross.Corrosion
Qaaractaristscs of High Strng, moet Treat- (20) S"yblt. A. U.. Booqoast. P. A.. %n4 Kafsa.
.blt AIustium Alloy Plato*. Corrosion, 22 (11), M., -Hot corrosion mechanism Stody. Phse 11"
335-342 (Nao r 1967) DWIC No. 7M62. Final Report 3-67-1170. General Electric

Camps". Schenectody. M. Y.. Contract MOO
(9) Turley, A. V., Dash. E., and Avery, C. H.. (61-031.45545 (Octoo- 31, 1967) ERIC Mo.

Street CorrosIon Siscaptlhlllty of Wed 71305.
4 Alrinu Alloy., Final Report AFl5L-TN-67-291.

Dousglas Aircraft CGany. Mc~onell Doaslas (21) Evns... 9. W., and Hubbard, 3.T.J., 119niton
Corporatso. L o loos, Calif.. Contract W4 Burning of Binary 110-anit Alloys%.
AF 33( IO)-21 (Aogost190) UNI6 Mo. 71083. Apor- S/RPf26/66. Imperial Meoal Industries

(Kym~.0) Ltd., B~irmha, K land (April 22,
(10) Hunter, M. S., *Stody of Crack Initiation 1966) DUC No. 70742.

Pheonoa Associated With Strees Corrosion of
Ailtota Alloys". First ;,osal Report. Altoa (22) 'Acculerated Crack Propaqatlo, of titoLWI
Researcht Laboretotia. Neoo Kensington, Pa., by Methanol, Halogenated Hydrocarbons and

4 Contract NM 8-20396 (September 28. 1967) IC Other SoLutione. ERIC51 Mmorandum M2
No. 70537. proceedings of a slonar hold at Battelle

memorial Institte, Columbus Laborsaoo
(11) Prellalnar Infortator, reported bf Rockstdyna Colsbu.s 0., on Matchs 6. 1967.

Division, North American-Aockwell Corporations
Canoga Part. Calif.. under U. S. Navy Contadct (23) famor. K. I., Kendall. 9. 0.. and Schilaor.
N=l9-67C-0466. L., 'Stress an Choslcol Corrosion, of Oltass-

isa Allc:- In Freon Enryc.~mnt-', A-Port
4(12) Millar. P. 0., a-sd ",d W. K., 'Gorroulon of AROe(23G -S.Arosqs. lorporaslr.

BsryIL*s. [MIC Report 242. Defri-so Metals Li Soegundo, Calif.. Contooct r0a605-674C-0158
Information, Cantor. Battelle Motorl inst tu, (October 1967) CWIC No. 7W4.
Clsabus Laboratories. Colsamsos, D., Contract
AF V36*:0)-aC (Decomber 11, 1907). (24) Judy. A. V., Jr.* and Goode, Il. J., 'itre-s-

Carroobo Qowclaq Characteristics of Alloys
(13) ProI~loary information reported by the U. S. of Titanium in saitestor

5
. Interim Report

Naval Applied Sciente Laborntay. Brooklyn, 6564, Noeal Rosearch, U~borturyq Washngon*
N. Y. 0. 6.* contracts momm.410(t9), NxNN-1w31),

4 and WO0466-aXM5 (Jul1y 21. 1967) WOC No.
(14) illiela, It. P., '04tftor'Soposurt Tests. of 70921.

Inductioa,-Brsoad Tubingq at vardenberg Al:
Tor. Baes Report LMSC.A841472 (AD 819043), (20) HSor, It. N.. Go . .. and k*j. A. f.,
Lockhseed Missiles & Spat" Cany Sunnyyvale, ir.. -fracture Soaqrosss and Strotn-.CrrosIs
Calif.. Contract AF 0O-4 696)-0 (11"a 22, Cracking of Sa 11tan~sa Alloy Neldwants.o~
1967) UWIC to. 70648. Welding9 jmonenl. a~ (10), 439t-047s (October

1967) IMI6 No. 70449.
(15) Brush, 1. G.,. 7). Lffatt of Cai0odically-

4 Oargod *fdroqoo, on Or Ck Genration Irs Type (26) Prellclrnary toformatlon reported by Sooqlao
304 Stainless Strelo, * SOOC Report MAP-5.a10, Arcraft Comparny, Mcfonnell Dou"lan Corporo-
General Electric Cary, Pleaanton, Calif., Lion, loport beach, Calif.. uander MASA
Contract A2(044.)-189 (Mort), 1967) II No. Cotrsct NMs 7-4u.,
7092



(27) willIms. J. C.. *3am obtmtst. on the (30) S.tM. H. A.. Plpor, D. I., "~ D-.a 7 , F.
Stfa.. MInsio CrlOctM of 1h,"e Cmatervl K.. 'A Stody of Str.e-4-oroslo. Cracking
?lInlia Alloye. ?r..,.otlo.. arlerly. AM. by~ 10.4-.Cc. Looofrq, Raper. D-9764,
10 (4). , 46N-W (Decmwr 1967) MIC No. 71139. the 9t.@1.q CM0a Kenoton Wash..ContZ~t

US9) Fo.ter. , G ., *Stzess-2Oom. Ctscltq ofM7 cNo=3.
KataIleC SaUTeIaIO. Ineort AAL-5-67-2)., (31) Cael1am. J. L... li1ritit-.,t of !St&.1-

(9) 55 (Ocober I"?) 7EMI N. 7C.73.

(29 F"r. .P. nd orr V.F..'Smapchaag- (32 0bor, 1.. 9.. and 0"lla.. A. f.. *Cell
t~fiticsOf q~s trai CosionIn otaltno itt. Alroys ofdt TSU.et A
Minim ~ ~ ~ ~ ~ ~ ~ ~ ~ So? A11071 ReotReporh l.Iq&Vrm lgt P~ndtlm Revolt* NASA
CM ("U~r 1%) OC So V74. Arcrft or orton. Coytot. Calif. O

1967) ChIC 1-361 71112. 971UNC

DIS Setw ofKacotDowo~oU o..o~ btef .alooofStne.etL M. d to," A.c H..1.l
tha th.. ool.t e .8. pet o th peanet tctaSCOItat n it Coroio f~o Titnor At
oet o.Ilbl. roeDiSC mos dM5be ~t~ln4 f DivteiDiton, or~thrp C~orporaeti. S to,

M) SICN. U1L. devcE10


